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(54) MODEL ANIMAL WITH OVEREXPRESSION OF REGUCALCIN 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a model animal with the overexpression of regucalcin which is inherently 
expressed in the liver or the like of higher animals, showing bone disease conditions typified by osteoporosis, 
SOLUTION: Regucalcin cDNAs are cloned from a rat liver cDNA library and a fuIHength cDNA encoding the 
regucalcin protein is isolated. The ORE is excised from the rat regucalcin fuIHength cDNA and transferred into an 
expression vector (pCXN2). Then, the gene expression vector is microinjected into the male pronucleus of a 
fertilized rat ovum. The fertilized ovum is transplanted into the uterine tube of a host rat, and a rat infant is 
developed. From this newborn child, a homozygous rat is constructed. The transgenic rat exhibits remarkable 
morphological and biochemical bone disease conditions, and body weight gain is significantly inhibited. 
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PCRj^tCtOx ^a*^y C DNA»M 

[0 0 2 4] *^W©lx4 J aA;l^->©8!ifi^ffii:Lr 
tt, ^iOh7VX^i-»y^tMft, 0SL< 

0^aA;l/^yh7>X^x-y^5«y h^SflTK^ 
^DtfiL, ^©^^-h^eitt (Chen. Phara.Bu 
11. 26, 1915-1918, 1978) laSOTj^^CT, U^* 

j-iifrf-ymmzmtLx, v^y^^-vm 

[0 0 2 5] *«WOU*a*>l^yillBSHfcjEH'r 

tti^ifiiE. RlieilRiRfmF^M^tS C fcfftf* 
llW^fclTl h7>Xi/iz^^tHftt 

nmmbyyzvx-vtm mm^mnz 
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tit. h52/X$>xr.y*#fchft*6*0*IH HHl'f 

mmmx^L, mm. mmmmnu** 

tt'SilfctfT'fSo 10 
[0 0 2 6] ±OTWStfc Lm fflFR. ffHf»n 

If k HI, »K»M^t hlHblc«lt««« 
Btt^OX* U J: S t, VZ* itM- 

ymmmzmt^m, ®mammw% -<y 
zvywmmm, mmz, mmmmm 20 
worn • t&aas*** 'j-->^t5c!:*« , et 

testis. 

Co 0 2 7] *58W©U4 ir a*;l/^yfSSffiTfcjEH"r 

mmommmmzt v--y?mt urn *$e 
v *if k haft**<?)», siwt. t < umfcMMb 
< s uzxtifrrymi&TtmtzmtLTtt, m 

®MMt, 6W»«itJ:l:ffT*i. ±§Bh 

hyyzvx-ymthmBftzmtizim, 
x&MMfcmf% jjj\<*y<Dm.mmmm&z 

*ytu~+mmz£m&MLmmmmmic£ 40 

«fc 0 sftf * £«f 5 z 
[0 0 2 8] IfilOWWBSilLm IffR ffNKtn 50 



Willi 2 0 0 3-16 4 2 3 8 
14 

{iWSIffMS. ««MIIIIS^*J4*WtW«ci:^Tf 
If k tftRIHoBPSaifk h9bttlc&t*Sli}d 

JEWS*!©* * y --yy^rttfe: J; § t , U¥ a 

$M>JRH1WK*X £ y > {ft % Z fctfT'f, frfr* 

y-- yvmicz l/^aA/l^yjSS 
[0 0 2 9] ^{c, *»WD#«88tx;l/i(ift!:LT 

it, is** tuw yzmmmtm t vwm^ho 

x->y^|f t Hft**raic«^t*j:l:*«-et*. L 
[0 0 3 0] J»^©«p|»er;l«*l:tT«:, 

mmmmv^tftfr 1 utmim®. r 

At, 7)ij]V*z7 7z-m&, mmvDNh 
iv^tftfr 1 wioij^iffitj; mm • ssBsn 

^ 1 w±ofiWBi*st zmmrmmm l 

C (Peripheral Quantitative Computed Tomography) 
#SgffiiJSSII (Bone Vol.29, No. 2, August 2001; 10 
1-104) £$fctWcflJ^£c:i:#T-t5o Sfe, 



(9) 

15 

[00 3 1] SSBWOtttflJStr/bftittk W*.tflffl!E 
■ o# t h Miim±*$BtZ> ztlc&Kimz bftx- 20 

6, mitwvmmomm wx. •> »< mm c t 

CO 0 3 2] #fgf«0##»^I§ • &»>X^ <J- 
$$»fTO4U K1Wl^7»>l#«c*W*#0fc 30 

mmzmt><Dx&%<. wwwifctm iw-a- 

mommas mmxim&z*. mmmm 
®.mm^*>m 0 mm, ®mt&m*mm 

^ limits )i^hm. 7;i/*u*x7r*— eg 40 

14, #ffl£l^0 D N A t§0#^<D4ft¥WMteif * 

<oxw--y>ficmbT. kicn 

[o o 3 3] t it. *smmmto?Ni * Mmt l 
■ Mmxhnif manmrn $><ox& so 



2 0 0 3-164238 
16 

cmm • mmmmn,t ixnwzm 
a, wm^mtmmmmw, mm. nmt 
al mnu mm p mmni tmnu nmtnt 

*cb#T*&Sc nmm-mmm^ mm 
mwmmvm • femmc&^xit. smomi 
■ m • m&%^rcm}%mm±m® • m 

->pym mmmmmmmmcm 
tzztffx*. &%wt, ixim mm 
%<m\m Lrcmz&mmximnmtz ctw 

[0034] 

[79 FRCcDNAlii] 
(RNAOIS) 7^X^-^K14v7 h (3«) 

thU7A (pH7. 0) , 0. 5%-9vl/3v7l/, 0. 1 
MZ-^/l/^T'hx^/-;!/, 2MgfH*HJ720 T* 
X Lfc 0 c n^7 x 7 ^ d a - 

^v75/pr/i/3-/MBj(r^*iBau 4u 10, oo 

0 x g T'2 OiHfi^Lfc. 7kl^Y77a/V~^ta 

^.v -zo'cxtmu rn k&mzikfco mmhtz 

itllKi^xf-;HfD*-#*- F^atfcO. 5 % Ft 

h y 9 Afc»»tfc. ctut*y ri (d t) 

■fe;Po-X*7AtCJiU (A) +RNA£fiSL 

[0 0 3 5] (cDNA-5^77«;-OTO aStfc 
(A) +RNA (5 fig) t50uni t OHolone 
y-Hurine \^ealzV4A'7M1sg8££*V3 (d 

T) i87^v-yyA-£j&finu i^IIcDNA^ 

^ Lfc„ $ 6 Lfc 1 c D N A fc*B|jB U 3j? 
?^U7— lfHfcDNA#y^7— KI*WPU 2* 
lie DNAS£j£Lfc cntEcoRI7^7^-^#llP 
Xhol, ZcoUXm{tLrc7 7~i?mi^$~ (AZ 
API I) MSLfc„ $6{c/<>yy-i i?y?x.*xbyt 
h^ffl^T77-^C/ i ?7^-> ? y^LcDNA7-r7 
7 U -©7 7 S! Lfeo 
[0036] (RC cDNA^D-ycOlS) 7 7Hff 
OcDNA7-r7vy-©77-> ? *>ll X 1 0 6 fi^ 
W^g^L2 Offl0*^7U-hfc«SiSLfc. 4 2^ 
T* 3 B$|H^W h Lfct, 7b- hie 1 0 miK 
7 7a 0 - D - # v ^ h > . H T*M! L fcx h o 

■fe;l/P-X)M£<9-ti\ 3 7 "CT- 3 BSW-f a ^- h 
Lfc. xhD-b;l/P-»i7P«y^>^tfc^ $tR 
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c ( x 2 o o ) t mux- 2 miu y* a 

^ftffi (0. 3 5By-hn7;U— rh^yj^A. 0. 
4nH5-7a4Er-4-7aP-3-^>'Fy/t'*7s7x 
-b) K*SUM<5£44\ RCcDNA^tt77-7£PJ 

[0 0 3 7] (757= F'<77-'\<7)-y77P--->' 
dO 77-5M**-AZAPHtt» ^OgcWKT^X 
5 K^7*-T'&3pBluescript0JfiSE9iJ*£#, AZ 
AP I IK 7 P - - y 7*£ tl R C <9 c D N A Btfr tt C <0pB 
luescriptK^AStlTi/^c ££\ pBluescriptdj^iift 1 
KUfN/WW 7 LT 

R4 0 8^/^-7 7-S/*£tkK*fl|gSUREKg 
RC©c D N A»rfr£#&pBluescript£;WI 
SrtT*lM£€, ^;W^-7 7-^©0T**fISftttK 
ftflStffc. d©7 7-: 7M£2e>K*JI«S UR EK 
RC©cDNA»TJt%£t37775Fi:l, 

->u>^oLB7b-hK«su 7y£isvym& 

[0 0 3 83 UDNhJy?-\'<DMmffil<D%.%.) 
Sequenase^XrA (US BiochenicalftiO fcffl^T c 
DNA^y-9— h©^tt»B5i|*«SUfc. tftfc* 7° 
7X5 FDN A£EcoRIT*««tU »?m±7/F# U gtt 

K35S dCTP, 0. 1M DT1\ Sequenseffl^ 
MmtoLtcm^ftL MKddATP, ddCT 
P, ddTTP, ddCTPfcin** Z 7 V Stomas 

h Lfc c urnr? y ;F7 5 f^s^&b 

£HSE?iJ£*To *fe» *#5nfc7 5 /SSEflfcEJU 

s^2KTvtc nn-h^mtmu^r^iVf-ym 

?l{i3 3, 3 8 8T*&ofc„ COfittfllKLfcU^a. 
S D S #U 7* U ;l/7 5 FlfMSK J; 0 

[003 9] ^mmz [F7>ZS?x^7777 h<D§\ 

m 

mxmG&mm) mm i ■en&ftfc?? f u** 

#;l/^y£gcDNA££€y77X5F> RC-900 
(glycerol stock; RC-F) \ ^77— pBluescript 
SK (-) <fcD, ORP^T&SCfDNAKrttfcPstPfeffl 
^T^JOffltfc (01 A). C<D«J0ttiLfcPstI777* 
^yh^pBluescript II KSv+jOPstllM Fte8l#i&A, 
/£ (HI B) o &fcEcoRIT*9J»)ffiU We.tl/cEcoRl7 
77*^yh (02 A) 5E5H7 7-pCXN2 (7P7 
T7 7&) (Gene 108, 193-199. 1991) ©EcoRI+r-Y b 
K*?AL (02 B) , 7»; Y\s**i3M-ym*t* 



0) $181 200 3-1642 3 8 

18 

-RC/ pCXN2^,WSiL/£, dORC/pCXN25:SalIhSfiltM 
luIT'SJWU y-77-YX^tlfc3. 6kbp<077 
TWbfcWc: (03) „ 

[00 4 0] (Fv:/7o>*x.^7 77 7 bOftSD 7 7 
b <DMttlW«liM|k\0±jlB y -7 =>J X2 tilt 3 . 6 k 
bp<0DNA77^>h &f&DV-f 7 P ^ > -7x 7 
a yttTEOHHTCfcifcLfc. 4M&©777-7*- F 
~y-(SD, Spraguc-Dawlcy)^HI-7 7 h&flWHM^I/ 

1 2B$IIU (n/Kli 1 ,) 4 : 0 0~ 1 6 : 0 OX B0Eft2 3 
10 "C, SlKti 5 5 %T?«ff U 117 * 7i£fc «fc D gQttJH 

W*WKLT*n^&y«yiB*»lRLfe. He l 
5 0 I U/k g©«Mifii?S1414li»t^y (H#£ 

MttK rpMs-gy^j ) ^mmmbxmmm 

$m*ft\<\ =t<OA %tmtfc 150IU/kg<Dt:b 

mmmimt^y oho m 

* o xmmm, t nsfiitffiSipjitt*^ 3 

2 ff^&KgreiiifcK <fc d mtm&mzmuco 

[0 0 4 1] dO^KLTlStfC7Y7^— 57 h<D 
20 S»IPOltttW4Sfc» BUfH 3. 6kbp<DDNA777* 

tyym. (5n g //i us) mmtkLfc a dn 

A777*^VF^A^nfc|P^ CO^y+a^- 
7-rt7'm-KRB (m-7lx77yy#-^®$) 

2o~3offlSfi*^«u 2 9m<Dmmtco 4 a 

@i T-4# b tc 2 7 E©Mf ©M<fc t) DN A U 
fflfy. L fc D N A ^ ~fy 4 V— huRC-1 ; GGAGGCTATGTTGCCA 
30 CCATTGGA (E?iJ#^3) v 7°7'l'V-huRC-2 ; CCCTCCAA 
AGCAGCATGAAGTTG (E5>J»^4) *ffl^TPCRffiK«fc 
DttSUfc (04) . ^(Digmv ^5 EE «4E, «t 
IE) ©7yHc»Aafi?©#«E*«BKbfe. 

[0042] ^»j3 mwmmm 

WB\ 2 Ti#6tlfc F V >7^*x~7 7 77 F (AfP 
ft) ©^M©rt, «fflifc48tf*b*a*;l^->5ail 
^JRfe^>3SttlH±*3iaBt5Ci:fc«fcDx F 7>7^ 
X-7777F C*^) ^'flfco ttc, *^r*S5 
40 Cfctt, 77Flffl^<t0tttobfcy7ADNA'\(D^ 

c d n a m 2 «w±oa»a»i*ttta t s c t k «t 

yfifi^Lfco frfr£**tt©F7y7^x^7777 h 
«:ffll^T^Slgj!«l»JtlKoi/>Tmfco 3-4 1^© 
!ff4^SD77Fi:F7l/X^x-7 777F (*t 

ft) ^n^tisEETooftso^a^iK^tp St 

udent's t test, P<0. OK ¥^fiiS±W^T*S 

K <t 0 , ftlJfiliP^OTiJ^ns c i: « WRt 5 c i: sb^T' 
50 ffc. 



COO 4 3] 
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yy b<DWm (g) 



(11) 

* * [Si] 



mm 200 3-1642 3 8 
20 





« (g) 


Wild 


88.5 ±3,8 


Transgenic 


69.5±2.4* 



[0 0 4 4] I»J4 [mm^T^M «#MM/i»' (XCT Reserch SA+ : Stratec Hedizintc 

(S D^t^^-^-f^MB^Tl^y h) %M\ZX% cnik GmbH Pforzhcin Germany) £fuVTs ##S'iUc 

Wcb^yXitx-yv-y-yh <DM1i<r) 10 fc^TttJSMMHB GfigfMWD ^6 2. OmmOSWfc 

rtv i«tfctt5U4 i "i*;i'^>'fg3ilA ,! iit ) ^^ iox^-rxtso. 5mimro"e5iiHTO^*ir>*ff 

Htat05 y h *\ 1£1£E© S D^fiitf^ y h H 2 -It 5 fC^to & 6 1 % JtfB p Q T C 

(**{*) fcLTfflV\ #©JNI*WW0MI (#® 20 fett^»^/-^-<t»^^-^-^to 

#§S«v ftlHWiBSS) fc# [0 0 4 6] p QT CWfcOttJR, «fc -y h 

ja^ftfl^wweiMi (juiisy-m. mnm • st tit» Lxmm^r^ y t x&mmwp u m 

tt, #»*d«^HT^5 D N Ai) «v it©!**? y h fcJi® LTfit©##iSI*T/l'5 >y h 

^fco mimmcts^x, mm. • wmt mututmm^vyy Yxmm^n^y v 

WmMXTTsU mm^MmmZ. Student's t-test (£3) o (&«#) »©&®±. 

*ffl^Tffv\ p < o . oi ( i %) vcf*m,m o lEft? v v tm. Lxmrn^r^y v v xm.mi$ 

thru 30 mm&bxwc (M4) o mn> (mm mm 

[oo45] mmmmmmm) 5 ~ 6 m$&m &mmmmt, mt&vxn. 2 $pra«&M&i§g 

5 ST' 7 0 %X*/-;Mg$#£^£fcg LTGtfp [00 4 7] 
#»»©#fg« (me/ cm 3 ) 







W&SS (mg/cm 8 ) 




Male 


WiM 


494.3±12.94 


345.8±12.25 




Transgenic 


425.0±3L28* 


S04.4± 19.69* 


Female 


Wild 


465.8± 15.05 


388.0±m77 




Transgenic 


215.0±5.88* 


274.6±7.82* 



[0 0 4 8] * * [^3] 

(ram 3 ) 







#tm (mm 1 ) 


*Wm (mm 3 ) 


Male 


Wild 


2.794±0.127 


3.426±0.077 




Transgenic 


2.368i:0.808 


3.012±0.394 


Female 


Wild 


2.446±0.063 


8.194±0.102 




Transgenic 


1.163±0.029 # 


1.298 ±0.108* 



[004 9] 



50 [&4J 



(12) $11112 0 0 3- 1 6 4 2 3 8 

21 22 
ifiltO&lf J* (mm) 







##« (mm) 


Male 


Wild 


0.309 ±0.012 




Transgenic 


0.112±0.016* 


Female 


Wild 


0.837 ±0.012 




Transgenic 


0.267±0.040* 



[00 50] * * 

mm (mm ®m<D&mmmw& (mm) 







##gg (mm) 


Male 


Wild 


9.365±0.1S3 




Transgenic 


9.640±0.176 


Female 


Wild 


9.004±0.096 




Transgenic 


8.761 ±0.284* 



[0 0 5 1 3 ' * * [16] 



X^-fXJ? 


eoowm 


!/7 7l^>^Ctl 


SVHftft>6*Hft9ttttf 




80«m 


SlJi-g&fl: : 
<*8«#) 






mum. 


assess : am 









CALCBD 


COKFBDCSSB 


Contour mode:2 


Peel mode:2 


Cortical mods:! 


Threshold: 




Trafe, Area: 1 


Threshold: 










Inner Threshold: 





[0052] (#/£#©±{fc¥«$i£a¥«) 5-6 HIS 30* 11) QM£tt, GMft 
©«at<os DXttM-fftlimeTfryv b (MB 

(mm tmm mnm kwt. 

* 7;b# U *X7 7 #ffi*»©»$iiai 
T'fe 5 D N A ■OjMSfcfr o fc 0 

[0 0 5 3] 1tffiKM'0*Jl'5"5'Al (mg/gfHSJi*40 

AHUM***** A* Cmg/gf&j&Sa) 











Male 


Wild 


217.6±4.47 


169.1 ±3.99 




Transgenic 


192.0±7^9* 


142.5 ±2.46* 


Female 


Wild 


219.4±3.61 


185.4 ±8.55 




Transgenic 


174.4±4.69* 


137.8±8.64* 



[00 5 5] Mm#<D7)\s1i U t*X7 7 tfgtt IM) ^0O^fcPottcHnvchj<***$*M"»f-- 

oM/Utt, (mm tmm mnm icTSRfcu «e»«iBfcr6oiwia*»»T«i«u 

* n€ n*?n Ufc 6 . 5 mWWVf-imWM ( p H fc„ 6 0 0 r p m(CT 5 #|K|ifrMMt U $5tlfc±$ 
7. 4) 3m I ta U *frt*vhU t7P XI 50 *fiBRjSHS©W«lcfiil1]Lfe. 7;P*Utt*X77*- 



#) *ti*ft6 4 ox:T'2 4«NfflRftu tt*tt 
77 brHtm^sVhmmMxm'pLx^ktiK # 

[00 54] 
[*7]' 
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€S14fiWaltcrfcSchutt<D#}£ (Bergacycr IfU (cd) He 
thodsof enzymatic analysis, Vol. 1-2, Academic Pres 
s, New York, PP856-860, 1965) fclfl CXMaLirCo $ 
Its £y/^MOffilimLowry£Om : (J. Biol. Che 
a., 193, 265-273, 1951) IcWUXWiiL bfc 0 

<D7)iJi y it*x7 r z-mmmMbtc p h o 

7x/-;l/£>pmo 1/m i n/mgiizfif^ LT^L* 



(13) ttllii 2 0 0 3 - 16 4 238 

24 

* 8 K*-f o * 8 ^ iEfi'f 7 y h 4: . Jt« LT 

[0 0 5 6] 

[Us] 







m% 




Male 


Wild 


1.467*0.072 


1.246* 0.038 




Transgenic 


1.104*0.098* 


1.204 ±0.038 


Female 


Wild 


1.192*0.076 


1.356 ±0.029 




Transgenic 


1.067*0.095 


1.107 ±0.011* 



[00 57] ftfilW OD N A14>H£& #ft§B (ft 
«#) (M$#) *n**l*»Lfc6. 

5mM/<A/e*-/l/fflKK (pH7. 4) 3mlfcS 
U Mfrfc*? hLfe& 3KJ*bfe0. 1 NzfeiftfW- r- 
y 7 4 . 0 m 1 ICT 2 4 mSU K> S€fc 0 7)\>ii 

mffik, lo, ooo r pmT-sftmm&ftmu m 

e>nfe±»* D N A lOiU^tffiffl Lfto DNAlfiCe 20 

riotti©#?£ (J. Biol.Chea., 214,39-77,1955) * 

#tHSS*DNAg <mg/g<fHB*Sfi» 



JKCTWSLfc. #ffl$CT<DDNAi£mg/gfti| 

•y h£it^LT##»6x;l>7y h-ett, ##§|5 (ft« 
#) tcfe^TttdfeDNAl^WAta^LTfet), * 
fc#$« (Miff) tt^Xltmt fefc D N Attf 

[00 5 8] 
[S9] 







mm 




Hale 


Wild 


2,55*0.18 


4.64*0.29 




fensfenic 


2,99*0.24 


3.19*0.22* 


Female 


Wild 


2.40±0.31 


4.39*0.40 




Transgenic 


126*20.18* 


2.37*0.38* 



30 m 



[0 0 5 9] Jjlh0«fc5Ku *%Bj!<D##!fi*x/l« 

ft, *W»ofH*aJ (&fWt) 

(#$#) icRfc&tu * 
SltSt U tt£iSfc»*SfttV5c:*:fci£-3<ci: 
#HH6jWcfcofc. ftfc, SI (aale) «fc»)fc«[ (feaal 
e) tcfe^Ts ^(D#^{k{i^T*^ofco tfc, 

[0060] 

*7<yKi> !ffB«, ttffifc AflHBfc Ml* 

SEQUENCE LISTING 
<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
<120> Regucalcin gene-transferred non-huaan aniaals 
<130> 13-217 



40 



★jE, T/Py/vfT-ftHCa S/ytU^WWtS 
C a 2 ' S/^tU y^KlLfc«S^l©LT^ 

tti»$gftftjpftg (» am^se) m 

[006 1] 
OEM*] 



<140> 
<141> 
<160> 4 

<170> Patcntln Vcr. 2.1 



(14) Nf|IH2 0 0 3-I 6 4 2 3 8 

25 26 

<210> 1 
<21i> 900 
<212> DMA 

<213> Rattus norvcgicus 
<220> 
<22I> CDS 
<222> (i)..(900) 
<400> 1 

atg tct tec ate aag att gaa tgt gtt tta agg gag aac tac agg tgt 48 
Met Ser Scr He Lys lie GIu Cys Vai Leu Arg Clu Asn Tyr Arg Cys 

1 5 10 15 

ggg gag tec cct gtg tgg gag gag gca tea aag tgt ctg ctg ttt gta 96 
Giy Clu Ser Pro Val Trp Clu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 25 30 

gac ate cct tea aag act gtc tgc cga tgg gat teg ate age aat cga 144 
Asp He Pro Ser Lys Thr Val Cys Arg Trp Asp Ser He Ser Asn Arg 
35 40 45 



gtg cag 
Val Gin 
50 

cag tea 
Gin Ser 
65 

aac tgg 
Asn Trp 

aag aaa 
Lys Lys 

tac ttt 
Tyr Phe 

egg cac 
Arg His 
130 
aaa tac 
Lys Tyr 
145 



cga gtt ggt 
Arg Val Gly 

gga ggc tat 
Gly Gly Tyr 

gaa gat caa 
Glu Asp Gin 
85 

aac aat cga 
Asn Asn Arg 

100 
get ggt acc 
Ala Gly Thr 
115 

caa ggg tec 
Gin Gly Ser 

ttt aac caa 
Phe Asn Gin 



gta gat gec 
Val Asp Ala 
55 

gtt gec acc 
Val Ala Thr 
70 

tea gta ttt 
Ser Val Phe 

ttc aat gat 
Phe Asn Asp 

atg get gag 
Met Ala Glu 
120 

ttg tac tec 
Leu Tyr Ser 

135 
gtg gat ate 
Val Asp He 
150 



cca gtc 
Pro Val 

att gga 
He Gly 

ate eta 
He Leu 
90 

ggg aag 
Gly Lys 
105 

gaa acc 
Glu Thr 

ctt ttt 
Leu Phe 

tec aat 
Ser Asn 



agt tea 
Ser Ser 
60 

acc aag 
Thr Lys 
75 

gec atg 
Ala Met 

gtg gat 
Val Asp 

gec cca 
Ala Pro 

cct gat 
Pro Asp 
140 
ggt ttg 
Gly Leu 
155 



gtg gca ctt cga 
Val Ala Leu Arg 



192 



ttc tgt 
Phe Cys 

gtg gat 
Val Asp 

cct get 
Pro Ala 
110 
get gtt 
Ala Val 
125 

cac agt 
His Ser 



get ttg 240 
Ala Leu 
80 

gaa gat 288 
Glu Asp 
95 

ggg aga 336 
Gly Arg 

ctg gag 384 
Leu Glu 

gtg aag 432 
Val Lys 



gat tgg tec ctg 480 
Asp Trp Ser Leu 
160 



gac cat aaa ate ttc tac tac att gac age ctg tec tac act gtg gat 528 
Asp His Lys lie Phe Tyr Tyr He Asp Ser Leu Ser Tyr Thr Val Asp 

165 170 175 

gec ttt gac tat gac ctg cca aca gga cag att tec aac cgc agg act 576 
Ala Phe Asp Tyr Asp Leu Pro Thr Cly Gin He Ser Asn Arg Arg Thr 

180 185 190 

gtt tac aag atg gaa aaa gat gaa caa ate cca gat gga atg tgc att 624 
Val Tyr Lys Met Clu Lys Asp Clu Gin He Pro Asp Gly Met Cys lie 

195 200 205 

gat gtt gag ggg aag ctt tgg gtg gec tgt tac aat gga gga aga gta 672 



(15) $|iH2 0 0 3- 1 6 4 2 3 8 

27 28 

Leu Trp Val Ala Cys Tyr Asn Gly Cly Arg Val 

215 220 

gag aca ggg aaa aga ctg caa act gtg aag ttg 720 

Glu Thr Gly Lys Arg Leu Gin Thr Val Lys Leu 
230 235 240 

act tea tgc tgc ttt gga ggg aag gat tac tct 768 

Thr Scr Cys Cys Phe Gly Gly Lys Asp Tyr Ser 
250 255 



Asp 


Val 


Clu Gly Lys 




210 




att 


cgc 


eta gat cct 


lie 


Arg 


Leu Asp Pro 


225 






cct 


gtt 


gat aaa aca 


Pro 


Val 


Asp Lys Thr 






245 


gaa 


atg 


tac gtg aca 


Clu 


Met 


Tyr Val Thr 






260 


ttg 


agg 


cag cct gat 


Leu 


Arg 


Gin Pro Asp 






275 


gtc 


aaa 


gga att get 


Val 


Lys 


Gly He Ala 




290 





265 270 
ggt aac att ttc aag ata aca ggt ctt ggg 864 
Gly Asn lie Phe Lys lie Thr Gly Leu Gly 

280 285 
tat tec tat gca ggg taa 900 
Tyr Ser Tyr Ala Gly 
295 300 
<210> 2 
<211> 299 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 

Met Ser Ser He Lys He Glu Cys Val Leu Arg Glu Asn Tyr Arg Cys 

15 10 15 

Gly Glu Ser Pro Val Trp Glu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 25 30 

Asp He Pro Ser Lys Thr Val Cys Arg Trp Asp Ser He Ser Asn Arg 

35 40 45 

Val Gin Arg Val Gly Val Asp Ala Pro Val Ser Ser Val Ala Leu Arg 

50 55 60 

Gin Ser Gly Gly Tyr Val Ala Thr He Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

Asn Trp Glu Asp Gin Ser Val Phe He Leu Ala Met Val Asp Glu Asp 

85 90 95 

Lys Lys Asn Asn Arg Phe Asn Asp Gly Lys Val Asp Pro Ala Gly Arg 

100 105 110 

Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Clu 

115 120 125 

Arg His Gin Gly Ser Leu Tyr Ser Leu Phe Pro Asp His Ser Val Lys 

130 135 140 

Lys Tyr Phe Asn Gin Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 150 155 160 

Asp His Lys He Phe Tyr Tyr lie Asp Ser Leu Ser Tyr Thr Val Asp 

165 170 175 

Ala Phe Asp Tyr Asp Leu Pro Thr Gly Gin He Ser Asn Arg Arg Thr 

180 185 190 

Val Tyr Lys Met Glu Lys Asp Glu Gin He Pro Asp Gly Met Cys He 

195 200 205 

Asp Val Glu Gly Lys Leu Trp Val Ala Cys Tyr Asn Cly Cly Arg Val 
210 215 220 



(16) Vf\M2 0 0 3-1 6 4 2 3 8 

29 30 
lie Arg Leu Asp Pro Clu Thr Cly Lys Arg Leu Gin Thr Val Lys Leu 
225 230 235 240 

Pro Val Asp Lys Thr Thr Scr Cys Cys Phe Gly Gly Lys Asp Tyr Ser 

245 250 255 

Clu Met Tyr Val Thr Cys Ala Arg Asp Gly Met Ser Ala Glu Cly Leu 

260 265 270 

Leu Arg Gin Pro Asp Ala Cly Asn lie Phe Lys lie Thr Gly Leu Gly 

275 280 285 

Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 

290 295 
<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer huRC-1 
<400> 3 

ggaggctatg ttgccaccat tgga 24 
<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^Priier huRC-2 
<400> 4 

ccctccaaag cagcatgaag ttg 23 

mmmmmmi *&3 0 

[01] *»F7>x->*x^^77 himmm, ma *m®<Dhyy7,*Jx-vtyyh*<ois$3. 

n a j; >} o r f mmm^ctmr^o 30 omzmtm-z-hZo 

CH2] *mn<D hyy^x-v >?=>v hmmm. m 5] mmm p q t cmmijzmm^rc 

^$~mmzm%. vvv l^l y^s c d ^mnmrnm^rny ? h (D-mnrnm (m&R 

N A<DO R F mzmi^t ^-pCXN2t^A-r 5j®*S tf##g|$) ©7.*+ y<Dm$k*7F.?mT°tbZ> a 

*7rstmT*ib% 0 im 6 1 mmm p q t c mm\%.mm^k, 

[03] xmQVyyxvx-vtvy nmmv tfflvs vmmmyv h<o*miam (.mm 

[04] 



WW JtjOO 3O0O 




WRO-1 



(17) 



Willi 2 0 0 3-16 4 238 



[01] 



5 1 L. 

ATQ 



a as- 



fii! T IT ft I I 



RV.T3-* 



-77.M18-20 



/PstI 



i 

a 3* 



B 




(18) 



Vf\U 2 0 0 3- 1 6 4 2 3 8 




(19) 



tftM 2003-1642 3 8 



[0 3] 




(20) 



f$DH2 0 0 3-l 6 4 2 3 8 




(21) 1#|JH 2003 — 1 64238 



[06] 




(51) Int. CI. 7 m?Am FI r-V3-K(##) 



A6 1 P 


9/10 




A6 1 P 


9/10 








1 0 1 






1 0 1 




9/12 






9/12 






13/12 






13/12 






19/08 






19/08 






19/10 






19/10 






25/00 


1 0 1 




25/00 


1 0 1 


CO 7 K 


14/47 




C07K 


14/47 




C 1 2N 


15/09 




C 1 2Q 


1/02 




C 1 2Q 


1/02 






1/42 






1/42 






1/68 


Z 




1/68 




GO 1 N 


33/15 


Z 


GO 1 N 


33/15 






33/50 


Z 




33/50 




C 1 2N 


15/00 


A 



2G045 AA40 CB13 

4B024 AAOi AA11 BA80 CA04 CA07 

DA02 DA06 EA03 EA04 GA18 

CA19 BA20 
4B063 QAOl QA18 QQ20 QQ33 QQ42 

QQS9 QR77 QR80 QS12 QS28 

QXOl 

4C084 AA17 MAOl NA14 ZA022 
ZA152 ZA362 ZA402 ZA422 
ZA452 ZA702 ZA812 ZA962 
ZA972 ZC212 ZC352 

4H045 AA10 AA20 AA30 BAIO CA40 
EA50 FA74 



